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6XSHUFRQGXFWLQJ PDJQHWV KDYH EHHQ GHYHORSHG IRU YDULRXV DSSOLFDWLRQV 4XHQFK GHWHFWLRQSURWHFWLRQ LV D YHU\
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vsc=ri+Ldi/dt,                                                                                                                                                  (1) 
ZKHUHrLVDUHVLVWDQFHRIWKHVXSHUFRQGXFWLQJPDJQHWJHQHUDWHGDIWHUTXHQFKRFFXUUHQFHiLVDQRSHUDWLRQFXUUHQWLLV
DVHOILQGXFWDQFH,Q(TWKHILUVWWHUPRILWVULJKWKDQGVLGHLVWKHUHVLVWLYHYROWDJHVLJQDOZKLFKLVJHQHUDWHGRQO\








k=L/m.                                                                                                                                                           (3) 
7KHQWKHUHVLVWLYHYROWDJHFDQEHPHDVXUHGE\(T






P=ri2,                                                                                                                                                            (5) 
P’s=Ps/1+sT.                                                                                                                                       (6) 

(TLVVKRZQE\/DSODFHWUDQVIRUPDQGTLVDWLPHFRQVWDQWRI/3)(TKDVD'&FRPSRQHQWDQGWKHUHIRUHD
KLJK 61 UDWLR VLJQDO FDQEH REWDLQHG E\ (T  :KHQ P’ UHDFKHV WRD  VSHFLILHG WKUHVKROG D TXHQFK
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3. Quench detection/protection tests 
)LJ VKRZV D TXHQFK GHWHFWLRQSURWHFWLRQ FLUFXLW:KHQ WKH VXSHUFRQGXFWLQJPDJQHW LV LQ WKH VXSHUFRQGXFWLQJ
VWDWHWKHVZLWFKDQ,*%7,QVXODWHG*DWH%LSRODU7UDQVLVWRUWXUQVRQDQGWKHQWKHRSHUDWLRQFXUUHQWLVVXSSOLHGWR
WKHPDJQHW:KHQ WKHTXHQFK LVGHWHFWHG WKH VZLWFKWXUQVRII DQGWKHQ WKHSRZHUVXSSO\ LVGLVFRQQHFWHG IURP WKH
PDJQHW DQGPDJQHWLF HQHUJ\ VWRUHG LQ WKHPDJQHW LV GLVFKDUJHG LQ WKH GLRGHV FRQQHFWHG WR WKHPDJQHW LQ SDUDOOHO
³&7´LVDFXUUHQWWUDQVIRUPHUZKLFKLVDQLQVWUXPHQWWRPHDVXUHWKHRSHUDWLRQFXUUHQW7DEOHVKRZVVSHFLILFDWLRQVRI
WKHFU\RFRROHG+HOPKROW]PDJQHWPDGHE\7DPDNDZD&R/WGZKLFKLVDFRPPHUFLDOVL]HPDJQHWZRXQGZLWK1E7L
ZLUHVZKRVH VHOI LQGXFWDQFHRI+DQGPD[LPXPPDJQHWLF HQHUJ\N-DWRSHUDWLRQFXUUHQW$ PDJQHWLF
ILHOG7DQGRSHUDWLRQWHPSHUDWXUH.7KHFDQFHOFRLOLVDQDLUFRUHWRURLGDOWUDQVIRUPHU
7KH GHYHORSHG VRIWZDUH V\VWHP FRQVLVWV RI D3 ;, V\VWHP EDVHGR Q /DE9,(: VRIWZDUH 1DWLRQDO ,QVWUXPHQWV
&RUSRUDWLRQ6SHFLILFDWLRQVRIWKHVRIWZDUHV\VWHPDUHVKRZQLQ7DEOH7KHVRIWZDUHV\VWHPFDQEHFRQWUROOHGE\D
ODSWRS3&DQGUHDOL]HUHDOWLPHSURFHVVLQJGDWDDFTXLVLWLRQDQGZDYHIRUPPRQLWRULQJ
)LJ VKRZV H[SHULPHQWDO UHVXOWV RI D TXHQFK GHWHFWLRQSURWHFWLRQ WHVW ZKLFK ZDV FDUULHG RXW IRU TXHQFK
RFFXUUHQFHLQWUDLQLQJSURFHVV7KH+HOPKROW]PDJQHWLVLQLWLDOO\FRROHGDW.E\DFU\RFRROHU)LJDVKRZVDQ
RSHUDWLRQFXUUHQWZLWKDVZHHSUDWHRI$PLQ7KHTXHQFKRFFXUUHGDWVZKHQWKHFXUUHQWUHDFKHGWR$
LQ WUDLQLQJ SURFHVV )LJV E DQG F DUH P’ DQG WKH JDWH VLJQDO RI WKH ,*%7 UHVSHFWLYHO\ DQG DUH H[SDQGHG
ZDYHIRUPV EHIRUH DQG DIWHU WKH TXHQFK RFFXUUHQFH $V VKRZQ LQ )LJ E P’ LVDO PRVW ]HUR EHIRUH WKH TXHQFK
RFFXUUHQFHDQGGUDVWLFDOO\LQFUHDVHVDIWHUWKHTXHQFKRFFXUUHQFH,QWKLVWHVWWKHWLPHFRQVWDQWTLQ(TLVPV
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